I investigate the behavior of spin-dependent parton distribution functions in the regions of small and large momentum fractions x. I present a systematic comparison between predictions for relevant observables obtained with various models of nucleon spin structure and a recent global analysis of spin-dependent distributions, NNPDFpol1.1. Together with its unpolarized counterpart, NNPDF2.3, they form a mutually consistent set of parton distributions. Because they include most of the available experimental information, and are determined with a minimally biased methodology, these are especially suited for such a study. I show how NNPDFpol1.1 can discriminate between different theoretical models, even though NNPDF uncertainties remain large near the endpoints x → 0 and x → 1, due to the lack of experimental information. I discuss how our knowledge of nucleon spin structure may be improved at small-x by future measurements at an Electron-Ion Collider, and at large-x by recent measurements at Jefferson Lab, also in view of its 12 GeV upgrade.
Introduction. The behavior of spin-dependent, or polarized, Parton Distribution Functions (PDFs) at small and large momentum fractions x has been recognized for a long time to be of particular physical interest [1, 2] . On the one hand, the small-x region is pivotal for revealing new aspects of the nucleon picture depicted by Quantum Chromodynamics (QCD), related, for instance, to PDF evolution. On the other hand, the large-x region is definitive of hadrons: indeed, all Poincaré-invariant properties of a hadron, like flavor content and total spin, are determined by the PDFs that dominate in this region. Above all, an accurate knowledge of polarized PDFs over a broad range of x values is required to reduce the uncertainty with which the first moments of polarized distributions and structure functions can be determined. This is relevant for testing various sum rules [3] [4] [5] [6] and potential SU(3) flavorsymmetry breaking [7] , and finally for assessing quark and gluon contributions to the nucleon spin.
Several recent studies [8] [9] [10] [11] [12] [13] [14] [15] have presented a determination of polarized PDFs, along with an estimate of their uncertainties. Despite remarkable experimental efforts, the kinematic coverage of the available data sets to be included in global analyses is still rather limited. Specifically, the accessed range of parton momentum fractions is approximately 10 −3
x 0.5: thus, a determination of polarized PDFs outside this region would be very much prone to the functional form used for extrapolation.
Various models have been developed for predicting the polarized PDF behavior at small-and large-x. Computations based on different models often lead to rather different expectations for some polarized observables. A way to discriminate between models, and eventually test their validity, is to compare predictions for such observables, obtained within either a given model or a reference parton set. The latter should be determined from a global QCD analysis of experimental data.
The goal of this paper is to present such a comparison in a systematic way, separately for small-and large-x regions. I will also discuss how our knowledge of nucleon spin structure may be improved, respectively at small-and large-x, by future measurements at a high-energy polarized Electron-Ion Collider (EIC) [16] , and by recent measurements at Jefferson Lab (JLAB), also in view of its 12 GeV upgrade [17] .
In order for this study to be effective, the choice of the reference PDF set is crucial. On the one hand, it is highly desirable that most of the available experimental information is included in it, so that the unknown extrapolation region is reduced as much as possible. On the other hand, it is fundamental that a minimal set of theoretical assumptions and a procedure which allows for a faithful estimate of PDF uncertainties are used.
Among all PDF sets available in the literature, the NNPDF parton sets are those which best fulfill the aforementioned requirements (and possibly the only). Hence, these will be used in this study: specifically, NNPDFpol1.1 [15] for polarized PDFs and NNPDF2.3 [18] for the unpolarized, whenever also these will be needed.
Concerning the experimental information included in these parton sets, a large amount of high-precision Hadron Electron Ring Accelerator (HERA) and Large Hadron Collider (LHC) data are taken into account in NNPDF2.3, while polarized hadron collider data sets, specifically jet and Wboson production provided by the Relativistic Heavy Ion Collider (RHIC), are used in NNPDFpol1.1. Some of these data are missing in other global unpolarized/polarized analyses so far. Semi-Inclusive DIS (SIDIS) data sets are not included in NNPDFpol1.1. However, these bring in information mostly on quark-antiquark separation at mediumx values, and they are expected to be of limited importance in the small-and large-x regimes, where, in addition, one expects respectively ∆q ∼ ∆q and ∆q ∆q. Then, NNPDF parton sets include all the experimental information relevant for this study.
Concerning the procedure used for PDF determination, NNPDF parton sets are based on a methodology which uses a Monte Carlo sampling and representation of PDFs, and a parametrization of PDFs based on neural networks with a redundant number of free parameters. Both these features allow for providing a PDF set in which the procedural uncertainty (due to the methodology used to determine PDFs from data) is reduced as much as possible. Most importantly, thanks to the neural network parametrization, the PDF behavior at small-and large-x can deviate from the powerlike functional form usually assumed in other PDF parametrizations. All NNPDF parton sets, both unpolarized and polarized, are determined within this methodology in a mutually consistent way.
Small-x behavior. What the behavior of polarized PDFs should be at x → 0 is presently not well understood. Nevertheless, several models attempt to provide an estimate of the polarized, neutral-current, virtual-photon, DeepInelastic Scattering (DIS) structure function g 1 at smallx values. Arguments based on the dominance of known Regge poles [19] lead to the expectation
where λ is the intercept of the a 1 (1260) meson Regge trajectory in the isovector channel and the f 1 (1285) meson trajectory in the isoscalar channel. Roughly, this leads to [20] 
A model of the pomeron based on nonperturbative gluon exchange [21] gives the singular behavior
while it has also been argued [22] that it is possible to induce the extremely singular behavior
where A and B are normalization coefficients determined from a fit to experimental data. Regge theory is expected to be valid only at low Q 2 and a behavior of the form (1) is unstable under DGLAP evolution [23] [24] [25] . Indeed, as Q 2 increases, contributions proportional to ln (1/x) enter the evolution equations via the splitting functions, which, in the polarized case, all contain singularities [26] . Small-x logarithms are included via DGLAP evolution up to NLO accuracy in global QCD analyses of polarized PDFs. However, there are further logarithms of higher orders which, in the polarized case, are double logarithms of the form α n s ln 2n−1 x. Calculations summing up these contributions, either with nonrunning [27, 28] or running [29] values of the strong coupling α s , found that the singlet flavor combination of proton and neutron structure functions, g 
The next-to-next-to-leading order (NNLO) corrections to the polarized splitting functions have been computed very recently [30] : these are found to be small and unproblematic down to at least x ∼ 10 −4 . Finally, coherence arguments [31, 32] suggest that, at a typical nucleon scale, the polarized gluon distribution ∆g(x) should be related to its unpolarized counterpart, g(x), according to
In order to test the validity of expectations (1-6), corresponding predictions are made using NNPDFpol1.1 [15] and NNPDF2.3 [18] parton sets. No model assumptions were imposed for constraining the small-x behavior of these PDFs, except the requirement that polarized PDFs must be integrable, i.e. they have finite first moments.
In order to study the potential impact of future measurements at an EIC, the NNPDFpolEIC-B [33] parton set will be used too. This was determined from a fit to the inclusive DIS data in NNPDFpol1.1, supplemented with simulated inclusive DIS pseudodata at a future EIC down to x ∼ 10 −5 . These pseudodata were generated assuming that the true underlying set of PDFs is that in Ref. [8] , event though the behavior of polarized PDFs at such smallx values is not known. Hence, the NNPDFpolEIC-B parton set does encode information on the potential reduction of PDF uncertainties from future DIS measurements at an EIC, but definitely does not encode additional information on the small-x behavior of polarized PDFs: error bands can be trusted in the NNPDFpolEIC-B parton set, but central values should not.
In Fig. 1 (left panel) , the spin-dependent structure function of the proton, g 1 , is shown as a function of x at Q 2 = 2 GeV 2 , together with available experimental data from SMC [34] , E143 [35] , COMPASS [36] and HER-MES [37] experiments, and model expectations, Eqs. (1-4). In Fig. 1 (right panel), the quantity defined in Eq. (5) is displayed at Q 2 = 4 GeV 2 . In Fig. 2 (left panel), the ratio of polarized to unpolarized gluon PDFs, ∆g/g, is plotted in the small-x region at Q 2 = 4 GeV 2 . In Fig. 3 , the small-x effective exponents
are displayed as a function of x at Q 2 = 4 GeV 2 for unpolarized NNPDF2.3 and polarized NNPDFpol1.1 PDFs, q = u,ū, d,d,s, g and q = ∆u, ∆ū, ∆d, ∆d, ∆s, ∆g respectively. The corresponding values at x = 10 −5 are reported in Tab. 1. All predictions based on NNPDF parton sets are obtained at NLO QCD accuracy, and corresponding uncertainties are nominal one-σ bands.
Inspection of Figs. 1-2-3 and Tab. 1 allows for drawing the following conclusions.
• Because of the lack of experimental information, the prediction for the small-x behavior of the proton structure g p 1 obtained from the NNPDFpol1.1 parton set is largely uncertain. As a consequence, it does not allow for discriminating between powerlike Regge expectations, Eqs. (1-2), and other behaviors, Eqs. (3) (4) . A substantial reduction of the uncertainty on g p 1 , up to one order of magnitude, is expected to be provided by a future EIC, as suggested by the corresponding prediction obtained using the NNPDFpolEIC-B parton set. In this case, one will be able to discriminate between expectations (1-5).
• The NNPDFpol1.1 prediction does not support the expectation (5) at moderately small-x values, x 10 −3 . This conclusion is consistent with the results reported by the SMC experiment on singlet and nonsinglet structure function combinations, g [34] . It was suggested in Ref. [40] that the discrepancy observed between Eq. (5) and SMC data (and hence the NNPDFpol1.1 prediction) may be explained by significant corrections due to sub-leading terms, which may eventually alter Eq. (5). If anything, the expectation (5) is fulfilled by the corresponding prediction obtained with NNPDFpol1.1 at x 10 −3 . However, the latter may not be reliable, because of the complete lack of data and of perturbative instabilities of DGLAP evolution in this region.
• In order to get a feeling of the potential reduction of the uncertainty attained at a future EIC, the prediction for Eq. (5) obtained using the NNPDFpolEIC-B parton set is also shown in the right panel of Fig. 1 . However, in the NNPDFpolEIC-B fit only pseudodata for an EIC with a proton beam were included; in order to properly address expectation (5), it would be necessary to measure the neutron structure function g n 1 in addition. This could be done with a beam of polarized 3 He. Such a measurement will also be required to improve the accuracy with which the Bjorken sum rule [3] can be checked in the deeply small-x region. Indeed, in Ref. [12] it was pointed out that a largely uncertain, and potentally substantial, contribution to it may arise in this region.
• The expectation for the ratio of polarized to unpolarized gluon distribution, Eq. (6), is consistent with the prediction obtained using the NNPDFpol1.1 parton set. However, this quantity remains largely uncertain at x 4 · 10 −3 , because of the lack of experimental data in this region. The potential reduction of this uncertainty, due to a future EIC, can be appreciated by comparing the predictions obtained using either the NNPDFpol1.1 or the NNPDFpolEIC-B parton sets. At x ∼ 10 −4 , the uncertainty estimate from the latter may be smaller than that from the former up to one order of magnitude.
• The effective exponents α q , Eq. (7), estimate the powerlike behavior of PDFs at sufficiently small x values, where the latter can be approximated as q ∼ x −αq ; q denotes either unpolarized or polarized distributions, respectively q = u,ū, d,d,s, g or q = ∆u, ∆ū, ∆d, ∆d, ∆s, ∆g. Note that the definition (7) differ from that given by Eq. (67) in Ref. [12] , in that the derivative with respect to x of both the numerator and the denominator is used. In comparison to the latter definition, subasymptotic corrections, which may become negligible only at extremely small values of x (and hence may contribute to the effective exponents significantly), are taken into account in the former definition. For this reason Eq. (7) is used in the present study. Similar arguments also hold at large-x, hence the definition of the asymptotic exponents given by Eq.(68) in Ref. [12] will be consistently supplemented with the derivative of both the numerator and the denominator, see Eq. (8) below.
• Results in Tab. 1 and in Fig. 3 show that the behavior of effective esponents for unpolarized PDFs is almost insensitive to the quark/antiquark flavor: indeed, the effective exponents for u,ū, d,d distributions are very similar among each others. This conclusion does not hold for polarized PDFs, whose effective exponents show a less regular behavior than their unpolarized counterparts.
• At sufficiently small values of x, the effective exponents are expected to enter an asymptotic regime, i.e. to become constant. Such a behavior is clearly visible for the polarized gluon distribution at x 10 −4 . For quark and antiquark PDFs, the effective exponents are still slightly varying at x ∼ 10 −5 , thus suggesting that the asymptotic regime is reached at smaller values of x. In the polarized case, experimental data used to constrain PDFs are located at Predictions are obtained using PDFs from NNPDFpol1.1 [15] and NNPDFpolEIC-B [33] parton sets. Experimental data at small-x from SMC [34] , E143 [35] , COMPASS [36] and HERMES [37] , and theoretical expectations, Eqs. Table 1 : The values of small-x effective exponents, Eq. (7), at x = 10 −5 and Q 2 = 4 GeV 2 .
x 10 −3 : because below this value the stability of the effective exponents is not reached, one should conclude that the effect of data on extrapolation is rather mild.
Large-x behavior. The behavior of polarized PDFs at x → 1 is predicted by a number of different theoretical models. To first approximation, the constituent quarks in the nucleon are described by SU(6) wave functions with zero orbital angular momentum [41] . In fact, SU(6) symmetry is known to be broken [42] and, depending on the details of SU(6)-breaking mechanisms, different behaviors of valence quarks may arise. For instance, the Relativistic Constituent Quark Model (RCQM) assume that SU(6) symmetry is broken via a color hyperfine interaction between quarks [43] . This leads to a non-zero quark orbital angular momentum, and a consequent reduction of the valence quark contributions to the nucleon spin at large-x. Different mechanisms of SU(6) breaking, consistent with duality, were also included in Quark-Hadron Duality (QHD) models [44] .
Statistical models also predict the behavior of polarized PDFs at large-x. They treat the nucleon as a gas of massless partons at thermal equilibrium, using both chirality and DIS data to constrain the thermodynamical potential of each parton species [38] . Both scalar and axial diquark channels have been included in a modified Nambu-JonaLasinio (NJL) model [45] .
An approach to nucleon structure based on DysonSchwinger Equations (DSE), in which it is described according to the relevant Poicaré-covariant Faddeev equation, has been studied recently [46] , assuming the simplification that the sum of soft, dynamical, non-pointlike diquark correlations approximates the quark-quark scattering matrix. Further expectations are provided by chiral soliton [47] , instanton [48] and bag [49] models.
In leading-order (LO) perturbative QCD (pQCD), at large x and large Q 2 , the valence quark orbital angular momentum may be assumed to be negligible, thus leading to hadron helicity conservation [50] . Parametrizations of the world DIS data have been made with and without this assumption. Specifically, this is included in the LSS(BBS) parton determination [39] , while Fock states with nonzero quark orbital angular momentum are considered in a parametrization by Avakian et al. [51] .
In Tab. 2 model expectations for various ratios of polarized/unpolarized PDFs and spin-dependent neutron and proton virtual photo-absorption asymmetries, A The ratio of polarized to unpolarized gluon PDFs, ∆g/g, as a function of x at Q 2 = 4 GeV 2 both in the small-(left panel) and large-x (right panel) regions. Predictions are obtained using NLO polarized NNPDFpol1.1 [15] and unpolarized NNPDF2.3 [18] parton sets. Predictions obtained using polarized NNPDFpolEIC-B [33] parton set instead of NNPDFpol1.1 are also displayed in the small-x region. Expectations from both Eq. (6) and statistical [38] and LSS(BBS) [39] parametrizations, available in the smalland large-x regions respectively, are shown for comparison. at x → 1 are collected. Specifically, results for SU(6) [41] , RCQM [43] , QHD with two different SU(6)-breaking mechanisms [44] , NJL [45] , DSE realistic and contact [46] models, and the LO pQCD prediction assuming zero orbital angular momentum [50] are reported. The corresponding NNPDF predictions are also shown at Q 2 = 4 GeV 2 for different values of x.
In Fig. 2 (right panel) and Fig. 4 respectively, the ratios of polarized to unpolarized gluon distributions, ∆g/g, and total u and d quark combinations, ∆q + /q + = (∆q + ∆q)/(q +q), q = u, d, are displayed as a function of x at Q 2 = 4 GeV 2 . Expectations from statistical [38] , NJL [45] and QHD [44] (with two different SU(6)-breaking mechanisms) models and from LSS(BBS) [39] and Avakian et al. [51] parametrizations are shown. Notice that not all of them are available for the gluon. The curve labelled DSSV08 is obtained using the polarized DSSV08 [8] and the unpolarized MRST [52] parton sets (the latter was used for reference in [8] ). The uncertainty is the Hessian uncertainty computed assuming ∆χ 2 = 1. This choice may lead to somewhat underestimated uncertainties: it is well known that, in global fits based on Hessian methodology, a tolerance ∆χ 2 = T > 1 is needed for faithful uncertainty estimation. Indeed, in Ref. [8] , uncertainty estimates obtained from the Lagrange multiplier method with ∆χ 2 /χ 2 = 2% (roughly corresponding to T ∼ 8) were recommended as more reliable. In this case, the uncertainties of the DSSV08 curves would be larger than those shown in Figs. 2-4 by a factor √ T . In Fig. 5 , the neutron and proton spin-dependent virtual photo-absorption asymmetries, A Fig. 4 and supplemented with the RCQM prediction [43] .
In Fig. 6 , the large-x effective exponents
are plotted as a function of x at Q 2 = 4 GeV 2 for unpolarized and polarized PDFs, q = u,ū, d,d,s, g and q = ∆u, ∆ū, ∆d, ∆d, ∆s, ∆g. The corresponding values at x = 0.9 are reported in Tab. 3.
The NNPDF expectations, displayed in Tabs. 2-3 and in Figs. 2, 4-6, are obtained using polarized NNPDFpol1.1 [15] and unpolarized NNPDF2.3 [18] parton sets at NLO accuracy. All uncertainties are nominal one-σ bands. The neutron and proton spin-dependent virtual photo-absorption asymmetries, A n 1 and A p 1 in Tab. 2 and Fig. 5 , are computed from the corresponding polarized and unpolarized structure functions g 1 , g 2 and F 1 , by inversion of e.g. Eq. (18) in Ref. [12] . Nucleon mass effects are taken into account in the relation between asymmetries and structure functions, consistently with the way kinematic highertwist terms, i.e. target mass corrections, were included in the relation between structure functions and PDFs when the latter were originally fitted to data [12] . Specifically, the twist-two contribution to the g 2 structure function is related to g 1 via Wandzura-Wilczek relation [53] , and zero twist-three contribution to g 2 is assumed. Dynamical higher-twist contributions to the structure functions g 1 and g 2 from Wilson expansion are systematically neglected. No model assumptions were imposed for the large-x behavior of PDFs in all NNPDF fits, except mutually consistent constraints from positivity of cross sections. In particular, the LO positivity bound was used in the polarized case, see Eqs. (60)- (61) in Ref. [12] and discussion therein.
Inspection of Tab. 2 and Figs. 2, 4-6 allows for drawing the following conclusions.
• A comparison between NNPDF predictions and model expectations for PDF ratios and asymmetries allows for testing the validity of each model. It follows that some of them are disfavored. Specifically, the QHD model, with the two different SU(6)-breaking mechanisms considered here [44] , systematically overestimates the NNPDF result. The statistical model [38] fails in the description of the ratio of polarized to unpolarized PDFs: indeed, it assumes zero gluon polarization at the inital input scale Q 2 = 4 GeV 2 , while recent jet production data in polarized pp collisions at RHIC [54] have definitely pointed towards a positive gluon polarization [15, 55] 1 . The RCQM [43] 1 The original analysis in Ref. [38] has been recently revised [56] , allowing for a nonzero gluon polarization at the initial input scale. A large gluon polarization, comparable with that of Refs. [15, 55] , is found in Ref. [56] .
slightly overestimates the NNPDF result for the neutron photoapsorption asymmetry A n 1 in the x region covered by experimental data, with which the NNPDF result is in good agreement. A substantial discrepancy is also seen between the LSS(BBS) [39] and the NNPDF predictions, the former always being larger than the latter. A reasonable agreement is finally found between NNPDF and both the NJL model [45] and the parametrization by Avakian et al. [51] , which explicitly included subleading terms of the form ln 2 (1 − x) in the PDF parametrization.
• The comparison between predictions obtained from global QCD analyses, namely NNPDF and DSSV08, is interesting in two respects. Concerning the ratio of polarized to unpolarized total u and d quark combinations, the two parton sets are in perfect agreement at x 0.3, while they are slightly different at x 0.3. Interestingly, for d quarks, the NNPDF prediction turns up to positive values around x = 0.75, while the DSSV08 prediction remains negative. Concerning the ratio of polarized to unpolarized gluon, the NNPDF prediction is larger than the DSSV08 prediction. This is due to the different behavior of the polarized gluon in the two parton sets: indeed, this is definitely positive in NNPDFpol1.1, while it has NNPDF (x = 0.7) [15, 18] a node in DSSV08. The reason for this difference is that jet production data in polarized pp collisions were included in NNPDFpol1.1, but were not in the original DSSV08 analysis. Actually, the latter has been recently updated [55] with the inclusion of these data, and a gluon polarization comparable to that in NNPDFpol1.1 was found.
• The possibility to discriminate between models at very large-x values is limited by the wide uncertainties which affect the NNPDF predictions. Indeed, all model expectations at x → 1 provided in Tab. 2 are compatible, within uncertainties, with the NNPDF result at x = 0.9 and x = 0.8. At a more moderate value of x, x = 0.7, uncertainties are well under control. This suggest that the behavior of PDFs remains largely uncertain at x 0.7, where no experimental data are available. Furthermore, as the endpoint x = 1 is approached, the accuracy of NLO perturbative evolution is affected by powers of ln(1 − x) which appear in the perturbative coefficients, and also nonperturbative effects may become relevant.
• The effective exponents β q , defined by Eq. (8), estimate the powerlike behavior of PDFs at sufficiently large x values, where the latter can be approximated as q ∼ (1 − x) βq ; q denotes either unpolarized or polarized distributions, respectively q = u,ū, d,d,s, g or q = ∆u, ∆ū, ∆d, ∆d, ∆s, ∆g. Results in Tab. 3 and in Fig. 6 suggest that the behavior of effective exponents for quark and antiquarks distributions is consistent, within uncertainties, with the expectation based on QCD counting rules [50, 57] . Indeed, these predict that, for a nucleon with helicity +1/2,
with n s the number of spectator quarks. Assuming n s = 2, it follows that the leading behavior of both unpolarized and polarized PDFs is q ∼ ∆q ∼ (1−x) 3 as x → 1. However, this behavior cannot hold at all Q 2 , since evolution causes the power of (1 − x) to grow like ln 2 Q 2 as Q 2 increases: this may explain the deviation from β q = 3 observed in Tab. 3 and Fig. 6 .
• At sufficiently large x values, the effective exponents for both unpolarized and polarized PDFs tend to coincide, and this means that the LO positivity bound |∆q| ≤ q, q = u,ū, d,d,s, g is saturated. Such a behavior occurs at very large values of x, typically x ∼ 0.85.
The investigation of the large-x behavior of polarized PDFs is one of the goals pursued by ongoing and future JLAB experimental programs [17] . Several data sets on neutron and proton asymmetries in inclusive DIS, A n 1 and A p 1 , have become available recently, specifically from JLAB E99-117 [58] , JLAB E93-009 [59] and JLAB E06-014 [60] experiments. These are shown in Fig. 5 , together with E143 [35] , E154 [61] , E155 [62] and HERMES [37] data sets, but, at variance with the latter, they were not included in the NNPDFpol1.1 analysis. A large amount of data on the ratio of polarized to unpolarized proton and deuteron structure functions, g
1 , has been also measured by CLAS [63] very recently.
Qualitatively, JLAB data appear in agreement with the NNPDF prediction of the neutron and proton photoabsorption asymmetries, A n 1 and A p 1 , in Fig. 5 . Nevertheless, it is apparent that they are much more accurate than previous measurements already included in NNPDFpol1.1. In order to quantitatively assess the impact of JLAB data on PDFs, one should then include them in a global determination, with a careful treatment of dynamical higher-twist contributions to the Wilson expansion. Indeed, JLAB data are taken in a kinematic region (large x, small Q 2 ) where the inclusion of these effects were shown to be essential for describing them correctly [14] .
In a previous NNPDF analysis [12] , a conservative cut on the squared invariant mass of the hadronic final state W 2 = m 2 + Q 2 (1 − x)/x, with m the nucleon target mass, was imposed in order to remove experimental data which may be affected by sizable higher-twist corrections. The cut was set to W 2 ≥ W 2 cut = 6.25 GeV 2 , because above this threshold higher-twist contributions become compatible with zero, when added to the observables with a coeffi- cient fitted to the data [64] . Following this choice, almost all JLAB data are excluded, except few points in the JLAB E06-014 [60] and CLAS [63] sets. For this reason, the inclusion of JLAB data in a determination of polarized PDFs based on the NNPDF methodology is left for future work. Of course, this should include a careful treatment of dynamical higher-twist contributions along the lines of what has already been presented in the unpolarized case [65] .
Conclusions. I have studied the behavior of polarized parton distributions in the regions of small and large momentum fractions, based on previous mutually consistent NNPDF determinations of polarized [15] and unpolarized [18] PDFs. Among all PDF sets, these are the best suited in order for such a study to be effective: indeed, they include all the relevant experimental information which is presently available, and they are determined with a methodology devised to provide a minimally biased result. I have investigated the potential of NNPDF parton sets in discriminating the reliability of several theoretical models of polarized nucleon structure, by comparing expectations for relevant observables based on them with the corresponding predictions obtained with NNPDF. Only a limited number of models are clearly disfavored, while the possibility to discriminate between the others is seriously limited by the large uncertainties which affect the NNPDF predictions at both small-and large-x values.
The experimental information which will be provided either by a future high-energy polarized EIC [16] or by 12 GeV JLAB ubgrade at 12 GeV [17] , at small-and large-x respectively, will significantly reduce PDF uncertainties in global determinations, and finally improve our knowledge of the nucleon spin structure in these regions.
